I. INTRODUCTION The use of array antennas at both sides emerged as a prominent role in wireless communication systems. This is owing to the possibility of significant gains, especially in terms of spectral efficiency. Advantage of such an arrangement can be verified by information theoretic results [1] . Regarding the situation when LOS (Line-Of-Sight) is significant, the Ricean channel is, however, more suitable than one with Rayleigh fading [2] . In addition, the channel with a Ricean factor might be deemed a generalized approach towards Rayleigh fading.
In the vicinity of mobile sources, the Rayleigh fading statistic in the presence of spatial scattering leads to the angular spread of the signals impinging on the array. Such a spatial channel model has been validated against experimental data. For instance, a transmitter in the field experiments has been placed in urban areas approximately 1 km from the receiving array [3] . To ascertain such a channel feature, a lot of measurements have shown that local scattering in the vicinity of a mobile is a non-negligible phenomenon [4] .
In this paper, we offer a parametric framework based on the second-order statistic in order to account for estimating [7] and the zero-order Bessel function [8] , the spatial scattering is recast into directional perturbation and then in terms of nominal direction and angular spread [9] . Unlike the previous model in [5] and [9] , the signal correlation is possible to exist herein. Our accuracy limitation is deviated from the corresponding CRB, because the probability density function due to the multiplication of two Gaussian random variables seems too complicate. We consider a simpler assumption, thus incompatible with the proposed model, and then provide a reduced parameterization to invoke the CRB derivation likewise [10] . At last, both asymptotically efficient estimators are constituted as the same as [11] , [12] and [13] . 
where 1 (NX N) stands for the matrix whose entries are all unity
The Ricean factor can be seen as the power ratio due to direct and indirect paths [14, p. 40], i.e., p -2a-. Since the parameter estimation will be computed at the receiver, the situation where the model parameters will be aware only this side is reasonable. Next we will concern few reduced parameterizations to make the array covariance matrix feasible. IIL. CRAME'R-RAO BOUND Taking the physical model into account, the CRB matrix of the error variance due to parameter estimation is [10] BCR(e4)(Oo) =N [17] £MNTI(0) = Fl (0)xxj + ±ln lIxx(0)I, (11) where the sample covariance matrix Exx E CNEXNE is
The maximum likelihood (ML) estimator is then given by searching the minimum solution of 2McLT(0), i.e., OML A arcrmindTI(O). (13) Without any knowledge on the structure of Exx(0), the sample covariance matrix computed from (12) is therefore regarded as an unstructured maximum likelihood estimator of the array covariance matrix [18] . When invoking the ULA, an additional information available at the receiver is the Toeplitz structure implicit in the theoretical quantity of the array covariance matrix, i.e., Zxx(00). To Fig. 2-4 departure direction p and the associating angular spread of departure, o>l. Since the CRB matrix in (9) is extremely complicated, its explicit form in term of three channel features of interest seems to be intractable. However, Fig. 2-4 allow us to explore that due to stochastic signals, not only the amplitude of correlation coefficient but also its associated correlation phase have played the impacts on the estimation accuracy. Unlike the uncorrelated signal scenario, both nominal direction and its corresponded angular spread of departure result in the parameter estimation at the receiver as well.
In Fig. 5, 6 , and 7, we compute the estimate error from a large number of independent runs, N,. The more the signal correlation, the smaller the CRB standard deviation. As expected in (9) , the error estimation gradually decreases when 
